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Sir: 

Applicant hereby petitions for a retroactive license for foreign filing of United 
IGngdom Provisional Patent Application No. 9930882.7, filed on December 30, 1999. The 
referenced U.S. application claims priority of the United Kingdom application. A copy of 
United Kingdom Provisional Patent Application No. 9930882.7 is attached. 

I. Materials Required for Grant of a Petition 
for a Retroactive Foreign Filing License 

In accordance with 37 C.F.R. §5.13 and 37 CFR §5.25, a grantable petition requires a 
legible copy of the material upon which the license is desired and the following items: 

(1) A listing of the foreign countries in which the unlicensed material was filed: 

(2) The dates on which the material was filed; 

(3) A verified statement containing: 

(i) An averment that the subject matter in question was not under a 
secrecy order at the time it was filed abroad, and that it is not currently imder a secrecy order; 
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(ii) A showing that the Ucense has been diUgently sought after discovery of 
the proscribed foreign fihng; 

(iii) An explanation of why the material was filed abroad through error and 
without deceptive intent without the required license under 37 C.F.R. § 5.1 1 having first been 
obtained; and 

(4) The required fee under 37 C.F.R. § 1 . 1 7(h). 

II, Applicant's Information in Support of the Petition 

A. Information Related to Requirements (1), (2), and 3(i), Above 

In support of this petition, Applicant submit a copy of United Kingdom Provisional 
Patent AppUcation number 9930882.7, filed on December 30, 1999, and the following 
information: 

(1) The unlicensed material was filed in the United Kingdom. 

(2) The material was filed on December 30, 1999. 

(3) Applicant hereby states that the subject matter in question was not under a 
secrecy order at the time it was filed in the United Kingdom, and that it is not currently under 
a secrecy order. 

B. Information Related to Requirement 3(ii)5 Above; The License is Being 
Diligently Sought After Discovery of the Proscribed Foreign Filing 

In support of this statement. Applicant notes that U.S. Application No. 09/750,022, 
containing the same subject matter as the United Kingdom application, was filed on 
December 29, 2000, claiming priority of United Kingdom Provisional Patent Application No. 
9930882.7. The U.S. application was granted a foreign filing license on February 15, 2001. 
Furthermore, Applicant also notes that International Application number PCT/USOO/35512, 
claiming priority to United Kingdom Provisional Patent Application number 9930882.7, was 
filed on December 29, 2000, and was published xmder Litemational Publication number WO 
01/49314. 
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In June of 2005, during due diligence of intellectual property owned by the assignee of 
the United Kingdom application by another party. Applicant and Applicant's representative 
discovered that the application was filed in the United Kingdom without benefit of the 
required license. Applicant is filing the current petition promptly after learning that the 
required license was not obtained. 

C. The Material was Filed Abroad Through Error and Without Deceptive 
Intent, Without the Required License Under 37 C.F.R. § 5,11 Having 
First Been Obtained 

The material was filed abroad due to the fact that the exact inventorship of the subject 
matter had not yet been confirmed, and the United Kingdom does not require the names of 
inventors for filing a provisional application. Listructions for filing the UK application were 
provided by a Canadian patent attorney employed by the assignee of the UK application. The 
filing of the application in the United Kingdom without the required license under 37 C.F.R. 
§5.11 was an error, and was made without deceptive intent. 

D. Submission of the Required Fee 

Applicant submits with this petition the required fee under 37 C.F.R. § 1.17(h) in the 
form of a check in the amount of $130.00. 

Based on the foregoing, Applicant respectfully requests approval of this petition. 
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The Commissioner is hereby authorized to charge any additional fees which may be 
required regarding this application imder 37 C.F.R. §§ 1.16-1.17, or credit any overpayment, 
to Deposit Account No. 19-0741 . Should no proper payment be enclosed herewith, as by a 
check being in the wrong amount, unsigned, post-dated, otherwise improper or informal or 
even entirely missing, the Commissioner is authorized to charge the unpaid amount to 
Deposit Account No. 19-0741. 



Respectfully submitted. 
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FOLEY & LARDNER LLP 
Customer Number: 22428 
Telephone: (202) 672-5538 
Facsimile: (202) 672-5399 



Michele M. Simkin 
Attorney for Applicant 
Registration No. 34,717 
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GLP-2 Fonuiilfttio&a 



Field of Invention 

The present invention provider fonnulatkms &r Qh?^2 peptides and analogs thereof 
5 particularly this inventioQ relates to GLP-2 pq)tide formulations and GLP-2 analog formulations 
widi iniproved storage stability. 

Background 

AdministiatLon of therapeutic peptides requires formulations of peptides ^ch vvill 
remain stable. GeneraUy parenteral administration is used wi^ 
10 Peptides can be particularly difScult to formulate because of die tendency of peptides to 
breakdown over time. 

GLP-2 is a 33 amino aeid peptide, which is considered to have therai^ulic afspUcatlons in 
the treatment ofdiseases of the gastrointestbal tract. Iaparticuiar> ithasbeendetennineddiat 
15 GLP-2 and analogs thereof act as trophic agents to promote growth of intestinal tissue and for 
enhancing ttie fonctioning of the qpper gastrointestinal tract (see USP S,834>428; USP 
5,789^79; USP 5^90,077; WO 98/52600) 

Commercial exploitation of GLP-2 requires the development of a formulation that is 
20 acceptableintermsof storage stability and ease of preparadorL Because it is a protein and thus 
far mm labile than the traditionally small molecular weight drugSi fhe formulating of GLP-2 
pi^ents challenges not coinmonly encountered by the pharmaceutical it^ For example, 
oxidation can occur at fhe methionine residue at position 1 0. Furtbennore, GLP-2 may also be 
adsorbed to sur&ces to fonn aggregates and/or precipitate. 
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Hrace, it is deshrable to provide a pbannaceutioany useful and stable GLP-2 fozmulation 
or GLP-2 ^og formulation. 



Nummary of ft e Invention 

The present invention provides stable formulations of CLP-2 peptides and analogs 
thereof. 

5 It has been discovered fhH relatively high concentrations of 6LP-2 or analog thereof oan 

be used in pharmaceutically acceptable formulations. Moreover, it has been discovered that a pH 
of greater fbm 5.5, more preferably greater than 6, even more preferably greater than 7, and most 
preferably approximately 7.3-7.4, is suitable for a stable formulation. It has also been discovered 
that the peirtide undeigoes a phase transition between 40-55'C depending upon llie salt 

10 concentration and becomes bydroidiobic in the presence of salt. It has also been discovwed that 
Tween-80, salt and aiginine are not appropriale materials for produdng a atable formulation for 
GLP-2 peptides and analogs tbereof 

According to one aspect of the present invention, tiiere is provided a formulation. vMc^ 
15 provides for solubility for a medically useflil amount, and preferably up to 10 mg/val of GLP-2 
peptide/analog, comprising a pl^osphate ha&a to maintain the pH at a pbarmaceudcally 
acceptable level and above S.S, a stabilizing amino acid, particularly L-Ifistidine, and Mannitol. 

In an embodiment of the present invention, the formulaticHi for tiie OLP-2 peptide, or 
20 analog thereof, particularly the h[01y2]OLP-2. is a lyophilized formulation which comprises in 
the reconstituted product: phosphate bufff^ in an amount necessary to maintain Oe pH of tiie 
reconstituted product above 7, preferably to maintain a pH of qiproxinwtely 7.3-7.4; 0,5-1% 
(wAr) L-Histidine; 2-5% (w/v) Mannitol, preferably 2^-3.5% Mannitol, and most preferably 
approximately 3% Mannitol; and 0. 1- 10% (wAr) OLP-2 peptide or analog thereof. 

25 

In a more preferred embodiment of the invention, a h[Qly2]aLP-2 lyopbilizad 
formulation is provided comprising in the reconstituted product: approximatdy 7-10 mgAnl of 
h(Gly2]GLP-2, preferably ^iproximately 10 mg/ml; a phosphate buffer in an amount necessary 
to maintain tiie pH at ^proximately 7.3-7.4; qiproximatdy 0.5-1% (w/v) L-Histidine; and 
30 approximately 3% (w/v) Mannitol. 
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la pother aspect of the present invention there is provided a process for making the 
lyophilized fonnulation of a GLP-2 peptide, or analog thereof, comprising the following steps: 

(a) preparing the formulation of the GLP-2 or analog tiiereof comprising a phosphate 
5 bii£Eer» L-Histidine, and Mannitol; 

(b) freezing the formulation to -40*C; 

(c) primary drying at -20*C; and 

(d) secondary drying at -i-20"c. 

10 In a preferred emlxxjiment the formulation used in the lyophilization process ccnnpriscs: 

the h[01y2]OLP-2 analog; 35 mM Phosphate buffer to maintain the reconstituted product at a pH 
of approximately 7.3-7.4; 0,5-1% L-Histidinc (wA^ of reconstituted product); and 3% Mannitol 
(w^^ of reconstituted product). 

15 According to another aspect of the present invention, there ip provided a method fer 

obtaining a GLP-2 formulation for parenteral administration, which comprises the step of 
reconstituting the lyophilized fbnnulatioa of tiie 0LP-'2 peptide or GLF-2 analog. 

There is further provided in accordance with tiie invention, a tiierapeutically useftd kit 
20 comprising a sterile vial containing a freeze-dxied pr^aradon of tixe invention, a v^cle suitable 
for reconstitution thereof, preferably sterile water, and instruction 
optionally Instructions for admhiistration. Hie kit may fiirfher comprise a device suitable for 
iqection of the zeconstituted preparation. 

25 Refeiviice to the Drawing3 

Figure 1 is a graph showii)« the e£Gdct of certain anuno add stabH^ 

using a heat stress test 

Figure 2 is a graph showing the e£fect of bistidine on a phosphate buffered fijinqilation. 

30 
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^ Figure 3 is a gn^h showing the screening of buUdng agents analyzed by RP-HPLC at 
room temperature and 60 ^C. 

Figure 4 is a graph showing the screening of bulking agents analyzed by SE-HPLC. I 

5 

Figure 5 is a graph showing the stability of FMD-IV Uciuid fbnmilationa stored at 4 ^C. 

i 

Figure 6 is a gr^h showing the stability of FME)-IV lyophilized formulations at room 
tempeiature and 60 ""C. 

10 Deacr^tion of the Invention 

The invention relates to GLP-2 pqptide and OLP-2 analog fonnulations that exhibit 
storage stability. In particular, the lyophilized formulations of the present invention exhibit 
storage stability of at least 3 months at an ambient temperature, and more preferably of at least 
one year at 4 Storage stability is exMbited by miniroal pq)tide degradatioi^ prc^ 
15 than approximately S% pqitide degradation, mora preferably less than approximately 3^% 
pq)tide degradation, even more preferably less than ^proximately 1-2% peptide d^radation. 
Peptide degradation can be measured using standard reverse phase HPLC techniques. 

The naturaUypioducedGlJ-2 peptides are MgMy conserved peptides. Accosrdmgly, 
20 GLP-2 peptides for use in the present invention include the various naturally produced forms of 
GLP-2, particularly mammalian (such as primate, rat, mouse, porcine, oxinc, bovine, dcgu, 
hamster, and guinea pig) or vertebrate forms (such as trout and chicken), and more particularly 
the human form. Desirably btf not essentially,^ OLP-2 selected for use is of ttiesa^ 
as the subject identified for treatment 

25 

GLP-2 analogs potentially useful in the present invention are those compoiinds that 
activate the OLF-2 receptor by binding to that receptor and then stlnniladng an hitraceUular 
second messenger system coupled to that rec^tor. In embodiments of the mvention, the GLP«2 
analogs act selectively at tb$ GLF-<2 receptor. Selectively-^acting GLP-2 analogs are compounds 
30 that, in the context of a suitable 0LPh2 receptor bindmg or fimctional assay, bind to the OLP-2 
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w^feceptor with greater aflSnity, desirably at least an order of magnitude greater affimty, relative to 
different receptor types, such as the GLP-1 receptor. In ottier embodiments, the GLP-2 analogs 
bind to the GLP-2 receptor wth an affinity at least equivalent to the affinity of QLP-2. 

s The GLP-2 receptor analogs can be identified by screening peptides against celk 

engineered genetically to produce tlie GLP-2 receptor. The GLP-2 receptor has been cloned, as 
reported by Munroe et at in Proc. Natl. Acad, Sci, 1999 Feb 16; 96(4):1569. Cells functionally 
incorporating the GLP'-2 receptor, and their use to screen GLP-2 analogs, are also described in 
W098/2S9SS published IS June 199S. 

10 

In other embodiments of the invention, the GU*-2 analog is an analog of mtural GLF^2 
that incorporates one or more amino acid substitutions, addition5» deletions or modifications. 
Agonist activity of human QLP-2 and rat GLP-2 is believed to require an mtact N-terminus, but 
various deletions of iq) to several residues at the C-tenninus are tolerated vvithout loss of agonist 

15 activity. Substitutions are tolerated at sites outside regions conserved across the v^ 

species homologs. Similady, substitutions are also tolerated at sites wilfain regions conserved 
across GLP-2 spedes, Inpr^erred embodiments, the amino acid substitutions axe conservative 
substitutions, &r instance in vMcih one memto of an amino acid class is substituted by another 
member, e.g. » the substitution of alanine by glycine, the substitution of asparagine by glutamine, 

20 the substitution ofmetiuonine by leucine or isolencine, and tiie lite 

In a preferred embodiment, the GLP-2 analog is a GLP-2 analog that has been altered to 
confer resistance to degradation by endogenous enzymes, sudi as DFP-IV. Such analogs 
suitably Incorporate a replacement of the alanine residue at position 2. In specific embodiments, 
25 the Ala2 residue is replaced by glycine or serine, or by other residues as described fi>r instance in 
U.S, 5,789,379. In a most piefibned embodiment, tiie GLP-2 receptor agonist is 
For use in testing humans» the GLP^2 analog is desirably but not e^entlally a human GLP-2 
peptide or anabg, particularly including the GIy2 analog of luiman 

30 It was discovered that the h[Gly2]GLP-2 analog precipitated at a pH of leas than 5.5 and 

that there were temperature profiles suggesting a heat-induced and salt-dependent transition 
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• ^temperature of approximately 40'C, Based on pH solubility profiles, phoijphaJe was optimal in 
providing bufBfering c^?acity. Furtlieimore, Mstidine in the phospbaie buffer was found to 
stabilize effectively. InpardcuUr.arginineatidlysiiiiearenotrGcommeQdfidstab^^ A 
stabilizing amino acid is an amino acid viiiich will increase 4e length of time that the peptide 
5 will remain intact before degrading Aen would otherwise he^en absent ttie amino acid. 

The lyophilized formulations of the present invention arc provided preferably in a powder 
form containing not more than qjproximately 2% water by weigjit, and preferably not more than 
approximately 1% water by weight 

The excipient incorporated in ttic preparation should when used in the formulation 
produce a non-crystalline amorphous cake. It was found tiiat lactose, trehalose and maltose were 
sugars which did not stabilize the formulation as well as mannltol and sucrose. More 
particularly, mannitol was found to be the prefisrred excipient 

15 

The buffering agent incorporated in the formulation of the present Invention is sdected 
&om those capable of bufEenng the preparation to a pH within a physiologically acceptable range 
for administrafion to a patient More particularly, it was founds the pH of the fornudation 
should by greater then 5.5, more preferably greater than 6, even more preferably greater than 7, 
20 and most preferably ^proximately 7.3-7.4, Most preferably, the buflfering agent is phosphate 
based, most preferably a 3S mM Phosphate buffer is used. 

The formulations of the present invention incorporate a GLP*2 pq)tide or analog thereof 
in amedically effbctive amount, namely an amouxrt ^duoh is usefiil either therapeutically or 

25 diagnostically and which can be pre-detCTuned based on the type of GLP-2 peptide or analog 
tfaerof which is selected and on the intended end-use of Ae preparation. Tlierapeutioally useful 
amounts of OLP-2 include ^e unit dosage amounts useflil in a fegimen to treat a subject that 
would benefit fiom GLP-2 administration, as described more fully in U.S. Patents 5,834,42S, 
5,789,379, 5,990,077, 5,952,301 and WO 98/52600. In one application, the fbnnulation maybe 

30 exploited for the treatment of gastrointestinal disease, particulady diseases or conditions of the 
intestine. Therapeutically uselUl amounts also Include multi'^ose amounts of GLP-2 fcom which 
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' ^multiple unit doses of GLP-2 can be deliv^ to an intended subject Diagnostlcally useful 
amounts of GLP-2 include those amounts useful as calibrant when assessing endogenous levels 
of OLP-2 or levels of OLP-2 drug in a subject^ for instance as a prelude to OLP-2 theiapy, or 
during Recourse of GLP-2 treatment Medicsallyusefulamountsof GLP-2 thus can range 
S widely firom a few micrograms to many milligrams. 

In an embodiment of the invention, the foimuktions isubject to the fireeze^iriing process 
comprises: approximately 7 mg/mL -lOmg/mL of GLP-2 peptide or an analog thereof> 
approximately 2-5% (wAr of the reconstituted product) of mannitolp preferrably 2.5-3.5%, most 
preferably 3%; approximately 0.5-l°/o (w/v of the reconstituted product) of an amino acid 
10 stabilizer, prefisrably L-Histidine; and a phosphate buffer in an amount ciqpable of bufTmng the 
reconstituted product to a pH of greater than 7, preferably a pH of about 7,3-74. 

The GLP-2/analog formulation of the present invention is preferably filled in individual 
vials to the desired volume and the vials are subject to the lyopholization process. The 
lyopholi2dtion process includes a temperature cycling process that is carefully controlled to 
ensure that drying proceeds unifonnly and until there is less than approximately 2% of water and 
pre&rably no more than proximately 1% of water. A lyopholization process suitable for the 
preseiit invention involves a freezing step and a two step drying process. In fbe freezing stq[S the 
formulation vials are cooled from ambiait tenq)eiaturc to -fC at 2*C/minu|B and held at -I *C 
for approximately 15 minutes and then cooled from -l^C to -40^C at 2 C/minute and held at 
-40"C &r 4 hours, In the first drying cycle, the temperature is increased from -40''C to -20*C at 
2'C/mlnute and held at-20*C for ^proximately 14 hours under a vacuum of 150 mT with a 
ccmdenser temperature of - 80*C. In the second drying cycle« the vials are warmed from -20°C 
to +20'C at2'cyminute andheld at +20''C for approxmiately 14 hours at a vacuum of 150 mT 
and a condenser temperature of -SO'C until there is less flian approximately 2% of water and 
pre&rably no more than ai^roximately 1% of water. The vials are then preferably stored at 4'C. 

The present invention also provides a medically useful kit comprising at least one vial 
containing lbQ lyopbiliz^ freeze-dried GLP^2 or CLP-2 analog formulation of the invention, a 
30 vial of sterile water fc^ reccnstitution and instructions directing reconstitution and qptionally an 
injection device for administration. To use the Idt, the user mixes the water ivitii the formulation 
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' ^-Aial, preferably by transferring the water to the fonnulation vial, The fionnulation of the present 
invention r^idly dissolves and is stable for at least approximately 12 hours and up to 
approximately 24 hours. 

5 The following ^camples are illustiatiye of the present invention but should not be a 

limiting fieictor in inteipreting the scope of the patent application. 

Example 1: Formulation and Lyophllizadon 

Initially, a base fonnuladon buffer composed of 35 mM sodium phosphate, pH 7.4, is 
prepaied in the following manner purified water is added to asterile. dcpyrogenated flaslc and 

10 then sodium heptahydrate is added, foUowed by monobasic sodium phosphate monohydiate. 
The buffer is mixed and the pH is checked to be 7.4±0.2. This base fonnulation buffer is used to 
dihite h[01y2]GLP-2 liquid bulk drug substance to a specified concentration of 1 0 mg/ml. At 
this point, L-Histldine is added to a final concentratloii of 7.76 gm/L and mannitol is added to a 
final concentration of 30 gn^. The preparation is carefully mixed before being passed trough 

IS a 0.22)mi filter hito a sterile filling tank. From this tank, the preparation is asepticaUy filled (in 
1ml aliquots) into 3cc sterile USP Type I glass vials, which are then partially capped whh sterile 
rubber stoppers and placed into lyophilization trays before being loaded into the lyophilizer. The 
lyophilization cyde is commenced by pre-freezing the foimulation to a temp^ature of -40±2 C 
for approximately 4 hours. Primary drying of the drug product is performed at aten^ierature of 

20 -20°C for 14-17 hours, followed by secondary drying at -20 to 2at2''C for approximately 14-20 
hours until the percentage of water is less then 1%. At the end of the lyophilization cycle, the 
vials are purged with filtered nitrogen and the rubber stoppers are fliUy depressed into the vial& 
The stoppered vials axe removed £rom the ly ophilizer and pennanontly sealed with a crimped 
aluminum seal axul cepped with a polypropylene flip-ofTbutton. 

25 

Example 2; Screening of Amino Acid Stabilizers 

The h{01yt2]GLP-2 formulation was tested with several amino acids as set out below. 
Citrate was indudod for mechanistic reasons becaxjse it provides three negative charges. The 
drug concentration was 10 mg^ml and the pH was maintained between 7.1-7.5. The formulations 
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' ^ were lyophilized according to the lyophilization protocol of Example 1 and then stored at 40 °C 





for 14 


days before being heated at 60 for 4 hows. 




1, 


lOznM Phosphate, 10 mM Olu 




2 


lOmM Phosohale, lOnaM Glu, 50 mM Arc 




3 


lOmM Phosohate, 10 naM Citrate 






lOmM Phomhate. 10 mM Citracte. 50 mM Arfi 




5 


lOmMPhosohate 100 mM Citrate 




6 


lOmM Phosohate. 100 mM Qtrate. 50 xnM Aifi 




7 


1 0mM Phosnhate. 10 mM Ser 




0* 


1 flm\f Phosnhflte 10 mM Ser. 50 mM Are 






lOmM Phosohflte. 10 mM Pro 




10 


lOmM Phosohste. 10 mM Pro. 50 mM Arc 




11 


lOmM Phosohate. 10 mM His 






lumM rnospnaiep lu nuvi xus, 3u niM /ug 


IS 


13. 


IQmM Phpspbate, 10 mM Oly 




14. 


1 OmM Phosphate, 10 mM Oly, 50 mM Aig 




15. 


lOmMHis^lOmMOly 




16. 


10 mM His. ID mM CHy. SO mM Aig 



All of the formulations containing arginine precipitated upon heating and did not survive the 
20 screening process. Formulations (100 mMdtrate) and Formulation IS Ousti^ 

also precipitated. There was a similar stability showing for the phosphate buffeted formulatbna 
and 10 mM concentrations of histldine> dtrate, serine, proline, glycine and ghitamate. (See 
Figure 1) Furthermore, as shown in Figqre2» when bistidine is used as a stab 
phosphate buffer it stabilizes the formulation when it is heat stressed for 4 fours at 60 ^C. 

25 

Examples: Screening Bulk Agents 

The foUowfaig formulations of 10 mgM of h[01yt2]aLP-<2 were 
siroilar lyophillzation process as described in Example 1 and were tha reconstituted and heated 
to 60 ^'C- all the samples precipitated at this concentration. Accordingly, the test was repeated 
30 at 0.4 mg/ml of h[01yt2]QLP-2, As shown in Figures 3 and 4, the reverse phase HPLC data 
showed that the maonitol samples had the least degradation and aU three His concentrations 
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' v^.showed comparable stability and the SB- HPLC analysis showed that except for maltose and 
lactose &e GLP-2 analog in all the fonnulations duted as a single peak without aggregation 
Fonnulatian 6 and 7 gave an additionfll high molecular weight peak with approximately 6% 
purity. However -waien these san^les were heat stressed at 60 ^C, the purity of high molecular 

5 weight aggregates increased to approximately 209^o in fbtmulation 6 and 7. Accordingly, 
mannitol and sucrose were aocq)table candidates baaed on this analysis. However, when the 
following liquid and lyophilized formulations (collectively referred to as FMD-IV) containing 
h[Glyt2]CLP-2 at lOmg/ml were tested, sucrose did not stabilize as well as mannitol. 
L 35 inM Phosphate, SO mMHistLdine,3S/o Mannitol, pH 7.4 

10 2, 35 mM Phosphate, 50 mMHistidlne, 5% Sucrose, pH 7.4 

3. 35 mM Phosphate, 25 mM Lysine, 3% Mannitol, pH 7.4 

4. 35 xnM Phosphate, 25 mM Lysine. 3% Mannitol. pH 7.4 

The concentration of sucrose in 3. was increased to 5% in order to meet hi physiolo^cal 
osmolarity. For the lyophilization formulations, tiie lyophilization cycle of Exanq>le 1 was 

15 followed. Except for formulation 1 , all other liquid samples degrade over time suggesting that 
sucnrose content and/or lysine destabilizes. In particular, data points weie taken on days 0, 7, 14, 
21, 28, 42 and 49. (See Figure 5) On the other hand, ±e lyophilized samples stored at room 
temperature and 40 remained stable. However, the pq>tide ^ degrade extensively in 
lyophilized formulations 2*4 when the sanq)les were heat-stressed at 60 ""C for 4 hours, (see 

20 Figure 6) 
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1 . A GLP-2 peptide or GLP-2 analog fonnuladon suitable fw administration into a subject 
comprising: 

5 (a) a medically useful amount ofGLP-2 or GLP-2 analog; 

(b) a phosphate buffer in an amount sufficient to adjust the pH of the fonnutation to a 
pharmaceutieally acceptable level and above 5,5; 

(c) a stabilizing amino acid; and 

(d) mannitol. 

10 

2. A GLP-2 peptide or GLP-2 analog formulation according to claim 1 wherein such 
formulation is lyophilized and comprises in the reconstituted product: 

(a) approximately 0.1 - 10 % of OLP-2 peptide or analog thereof, 

(b) a phosphate buffer in an amount sufficient to a4just tbe pH of the formulation to 
IS above?; 

(c) approximately 0.54% L-Histidine; and 

(d) approximately 3% manmtol. 

3 . A OLP-2 peptide or QLP-2 analog foimuladon according to claim 2 wherein the OU-2 
20 peptide or analog thereof is h(Gly2]OLP-2. 

4. A QLP-2 peptide or GLP-2 analog formulation according to clahn 3 wtoein thae is 
approximately 10 mg^ of h[01y2]GLP-2, 
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Hifi Phos Hist + Fhos 



Fig. . ^ Screening cfh^ers using heat stress. 
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